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(54) DRIVE CIRCUIT FOR CRYSTAL DISPLAY DEIVCE 

(57)Abstract: 

PURPOSE: To drive a crystal display device by means of reduced number of parts by 
storing one horizontal line of display data temporarily, time-sharing the stored data 
into multiple times, and distributing the data time-sheared and transmitted into a 
corresponding signal line of a crystal panel. 

CONSTITUTION: A data conversion means 104 converts serial display data 100 into 
parallel crystal display data 105. A data shift means 110 takes in crystal display data 
105 by means of a shift clock 106 to output as parallel crystal display data 1 1 1. A 
data latch output 112 latches a horizontal line of data simultaneously in synchronous 
with a latch clock 107 and arranges data at the same horizontal line to produce 
crystal display data 113. A multiplexer 114 devides one horizontal time in multiple 
times and outputs them sequentially by a line data selection signal 10. A line data 
distribution means 116 inputs crystal display data 115 and outputs simultaneously to 
a signal line 1 17 to feed the voltage corresponding to image data to a pixcel. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the liquid crystal display which performs image display by having the electrode which drives 
liquid crystal in the pixel section arranged in the shape of a matrix, and impressing an electrical potential 
difference to said liquid crystal A means to input an indicative data for a part for every 1 level Rhine 
from the exterior, and to output to the first signal line at 1 level Rhine part coincidence after memorizing, 
N division of the data for 1 level Rhine transmitted with said first signal line is carried out. The means 
which carries out a time-sharing output for every indicative data for 1-/N level Rhine at the second 
signal line, A means to memorize the data transmitted with said second signal line for every data for 1- 
/N Rhine, A means to output the data for 1 level Rhine to coincidence at the third signal line after 
memorizing the data for 1 level Rhine, and the drive circuit of the liquid crystal display characterized by 
supplying the electrical potential difference corresponding to image data with said third signal line at the 
pixel section. 

[Claim 2] A means to input an indicative data for a part for every 1 level Rhine from the exterior, and to 
output to the first signal line in claim 1 at 1 level Rhine part coincidence after memorizing, N division of 
the data for 1 level Rhine transmitted with said first signal line is carried out. The means which carries 
out a time-sharing output for every indicative data for 1-/N level Rhine at the second signal line. The 
drive circuit of the liquid crystal display which integrates any they are among a means to memorize the 
data transmitted with said second signal line for every data for 1-/N Rhine, and a means to output the 
data for 1 level Rhine to the third signal line at coincidence after memorizing the data for 1 level Rhine. 
[Claim 3] A means to input an indicative data for a part for every 1 level Rhine from the exterior, and to 
output the indicative data for 1 level Rhine to the first signal line in claim 1 at coincidence after 
memorizing, N division of the data for 1 level Rhine transmitted with said first signal line is carried out. 
The means which carries out a time-sharing output for every indicative data for 1-/N level Rhine at the 
second signal line, A means to memorize the data transmitted with said second signal line for every data 
for 1-/N Rhine, The drive circuit of the liquid crystal display which forms any they are among means to 
output the data for 1 level Rhine to the third signal line at coincidence after memorizing the data for 1 
level Rhine on the glass substrate of a liquid crystal panel [claim 4] In the liquid crystal display which 
performs image display by having the electrode which drives liquid crystal in the pixel section arranged 
in the shape of a matrix, and impressing an electrical potential difference to said liquid crystal A means 
to output the indicative data for 1-/N Rhine to the first signal line at coincidence after inputting an 
indicative data from the exterior, carrying out N division of the indicative data for 1 level Rhine and 
memorizing for every data for 1-/N level Rhine, A means to memorize the data transmitted with said 
first signal line for every data for 1-/N Rhine, A means to output to coincidence at the second signal 
line after memorizing the data for 1 level Rhine, and the drive circuit of the liquid crystal display 
characterized by supplying the electrical potential difference corresponding to an indicative data with 
said second signal line at the pixel section. 

[Claim 5] A means to output the indicative data for 1-/N Rhine to the first signal line at coincidence 
after inputting an indicative data from the exterior, carrying out N division of the indicative data for 1 
level Rhine in claim 4 and memorizing for every data for 1-/N level Rhine, The drive circuit of the liquid 
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crystal' display with which both a means to memorize the data transmitted with said first signal line for 
every data for 1-/N Rhine, and a means to output to the second signal line at coincidence after 
memorizing the data for 1 level Rhine integrate one side. 

[Claim 6] A means to output the indicative data for 1-/N Rhine to the first signal line at coincidence 
after inputting an indicative data from the exterior, carrying out N division of the indicative data for 1 
level Rhine in claim 4 and memorizing for every data for 1-/N level Rhine, The drive circuit of the liquid 
crystal display with which both a means to memorize the data transmitted with said first signal line for 
every data for 1-/N Rhine, and a means to output to the second signal line at coincidence after 
memorizing the data for 1 level Rhine form one side on the glass substrate of a liquid crystal panel. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an active-matrix type liquid crystal display, supplies the 
indicative data especially inputted from the outside to each pixel section, and relates to the drive circuit 
which performs image display. 
[0002] 

[Description of the Prior Art] The indicative data and the interface signal were inputted from the 
exterior, it changed into the driving signal of a liquid crystal display, and the driving signal was given to 
liquid crystal driving means, such as Hitachi HD66107, and by the liquid crystal driving means, the 
conventional liquid crystal display incorporated the indicative data the horizontal direction of every one 
line of a screen with the given driving signal, it is outputting the liquid crystal driver voltage 
corresponding to the incorporated indicative data to a liquid crystal panel, and was performing image 
display. However, in the driving means of such a conventional liquid crystal display, red, green, and in the 
personal computer type which is blue and performs color display, horizontal resolution needed to use 
said 12 LSI:HD66107 for a drive by 640 dots, and there was a trouble that the price of the whole display 
became high, for example. 

[0003] The conventional liquid crystal display is hereafter explained briefly using drawing 8 thru/or 
drawing 1111 . 

[0004] Drawing 8 is the block diagram showing the conventional liquid crystal display. 
[0005] As for 100, in drawing 8 , an indicative data and 101 are the dot clocks to which a Vertical 
Synchronizing signal and 102 synchronized with the Horizontal Synchronizing signal, and 103 
synchronized with the indicative data 100. In this example, in order to treat as a color liquid crystal 
display, an indicative data 100 has red (it abbreviates to R hereafter.) data, the Green (it abbreviates to 
G hereafter.) data, and blue (it abbreviates to B hereafter.) data, furthermore, although these indicative 
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'datas 100 have the bit width of face of each arbitration, they are treated at this example as an 
indicative data of a total of 3-bit width of face by R f G, and B width of face of 1 bit of each. 800 is a 
data-conversion means and, for 801, as for a shift clock and 107, liquid crystal display data and 802 are 
[ a latch clock and 108 ] perpendicular start enable signals. 803 is X driving means constituted from 
HD66107. Among the X driving means 803, 804 are a data shift means and incorporate the liquid crystal 
display data 801 for one line with the shift clock 802. 807 is data for one line shifted with the one-line 
data shift means 804. 806 is an one-line data latch means, and latches data 805 with the latch clock 107. 
With the one-line data latch means 806, the liquid crystal applied voltage corresponding to the data to 
latch is outputted from a total of 1920 signal lines of 807 of 640 (dot)x3 (R, G, B). 118 is Y driving means 
and 119 is the scanning line. 120 is a liquid crystal panel. 

[0006] Drawing 9 is the timing chart showing actuation of the data-conversion means 800 among the 
block diagrams of the liquid crystal display shown in drawing 8 . 

[0007] In drawing 9 , Vertical Synchronizing signal 101 of (a) is a synchronizing signal of 1 frame period, 
and Horizontal Synchronizing signal 102 of (b) is a synchronizing signal of 1 level period, and has a 
repetition frequency far quicker than Vertical Synchronizing signal 101. The dot clock 103 of (c) has a 
repetition frequency far quicker than Horizontal Synchronizing signal 102, and synchronizes with B data 
100B of G data 100G of R data 100R of (d) which is 3 bit data of an indicative data ,100, and (e), and (f). 
Since it is dealt with as a display of 640 dots of horizontal resolution by this example about an indicative 
data 100, R data 100R sets horizontal data to R1, R2, — R640 one by one, G data 100G set to G1, G2, 
— , G640 one by one, and B data 100B is set to B1, B-2, — , B640 one by one. The latch clock 802 of (g) 
and (I) is a clock generated whenever the X driving means 803 shown in drawing 8 incorporates the 
indicative data 100 for a water Heiichi line, and is the same frequency as Horizontal Synchronizing signal 
102. In addition, (I) reduces and indicates the time scale of (g). The shift clock 802 of (h) and (m) is a 
clock for the X driving means 803 to incorporate the liquid crystal display data 801 one by one. In 
addition, (h) reduces and indicates the time scale of (m). In order to set the liquid crystal display data 
801 by the interface of the X driving means 803, it is data of 8-bit width of face, and data 801 H of (i), 
data 801 A of (n), G), data 801 B of (o) and — , (k), and (p) correspond one by one from the left-hand side 
of a liquid crystal panel 120. And it is respectively referred to as D1, D2, — , D240 one by one at 8 
bitwises. (j) of (n) reduces the time scale of (p), and (i) indicates (k) of (o). 

[0008] Drawing 10 is the timing chart having shown actuation of the X driving means 803 of drawing 8 , 
and the Y driving means 1 1 8. 

[0009] In drawing 10 , the X driving means 803 inputs the shift clock 802 of (c) which it incorporates and 
is a clock which synchronized with (b) for one line, the liquid crystal display data 801 of (e), and it during 
a round term of the latch clock 107 of (a) and (d). And after incorporating the liquid crystal display data 
801 for one line, the data for one line are confirmed [ coincidence ] during a latch clock's 107 of (d) 
round term with the latch clock 107 of (d) at the signal line 807 of (f). The perpendicular start enable 
signal 108 of (g) is a signal which determines a vertical display start location, and if this signal becomes 
effective, whenever Y-1 of the selection signal (h) of top level Rhine in a perpendicular direction will 
become effective among the scanning lines 119 and the latch clock 107 will become effective, it chooses 
Rhine one by one with Y-2 of the selection signal (i) of the second line, and Y-3 of the selection signal 
(j) of the third line. 

[0010] Drawing 1 1 is the block diagram having shown the internal structure of a liquid crystal panel 120 
among the block diagrams of the liquid crystal display shown in drawing 8 . 1100 is the display pixel 
section and each pixel section 1 100 consists of the thin film transistor (it abbreviates to TFT hereafter.) 
of 1 101 which is a switching element, liquid crystal of 1 102, and retention volume of 1 103. Liquid crystal 
1 102 and retention volume 1103 are connected to the confrontation electrode. Moreover, each color 
filter of R, G, and B shall be attached to each pixel section 1 100, and, as for the pixel section 1 100-1-1 
and 1 100-1-2, the filter of R shall take the vertical stripe geometry to which, as for the pixel section 
1 100-2-1 and 1 100-2-2, the filter of G is attached, and, as for the pixel section 1 100-3-1 and 1 100-3-2, 
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'the filtfer of B is attached. 

[001 1] Hereafter, in order to explain actuation, drawing 8 is referred to anew. 

[0012] In drawing 8 , the indicative data 100 of R, G, and B one bit serial each is changed into the liquid 
crystal display data 801 of the 8-bit width of face of R, G, and B mixture through the data-conversion 
means 800. The actuation is explained in detail using the timing chart of drawing 9 . As mentioned above, 
since the horizontal resolution of the display screen is 640 dots, during a round term of Horizontal 
Synchronizing signal 102, G1 to G640 is transmitted for R1 to R640, and G data 100G, and, as for an 
indicative data 100, B1 to B640 is respectively transmitted [ R data 100R ] for B data 100B by 640-dot 
a total of 1920 pixels. And it changes into the liquid crystal display data 801. A conversion format of the 
indicative data originates in the specification of the input interface of the X driving means 803, and the 
specification of the pixel configuration of a liquid crystal panel 120. Corresponding to [ the X driving 
means 803 is a 8 bit-parallel interface, / it shall correspond per eight and / among the liquid crystal 
display data 801 shown in drawing 9 / corresponding to the signal line on the left-hand side of a screen 
in (i) and data 801 A of G) / 801 H of (k) and (p) / signal line / 807 / on the right-hand side of a screen ] 
in the signal line 807 which said X driving means 803 generates Moreover, the liquid crystal panel 120 
has taken the configuration which has arranged the color filter of R, G, and B one by one from display 
screen left-hand side as shown also in the block diagram of drawing 1 1 . Therefore, the liquid crystal 
display data 801 generated with the data-conversion means 800 shown in drawing 8 output G3 data to 
data 801 A of (n) data 801 H of G1 data, — , (p) at data 801 B of R1 data and (o) synchronizing with the 
shift clock 802, as shown in drawing 9 . furthermore, in degree cycle of the shift clock 802 R6 are 
respectively outputted to data 801 A of .(n) data 801 H of R4 data, — , (p) at data 801 B of B3 data and (o). 
With the shift clock 802 at the time of 240 cycles (n) B640 are respectively outputted to data 801 A data 
801 H of B638 data, — (p) at data 801 B of G638 data and (o). 

[0013] Moreover, since the indicative data 100 of three bit serials of R, G, and B is changed into the 8- 
bit liquid crystal display data 801 and the shift clock 802 becomes low frequency from a dot clock 103, 
the shift clock 802 is possible for generating easily by carrying out dividing of the dot clock 103. 
Furthermore, the latch clocks 107 are Horizontal Synchronizing signal 102 and this period, and each can 
generate the perpendicular start enable signal 108 easily from a synchronizing signal from their being 
Vertical Synchronizing signal 101 and this period. 

[0014] Next, actuation of the X driving means 803 is explained in detail using drawing 10 . In the X 
driving means 803, the liquid crystal display data 801, the shift clock 802, and the latch clock 107 are 
inputted, and it outputs to a signal line 807. 

[0015] The liquid crystal display data 801 are incorporated by one line for the one-line data shift means 
804 with the shift clock 802. With the one-line data shift means 804, the incorporated data are 
outputted to the one-line data latch means 806 through data 805. if the liquid crystal display data 801 
for one line are incorporated with the shift clock 802 — the latch clock 107 — being effective (letting 
the time of effective as 'H' level hereafter, and letting the time of an invalid be 'U level.) — it holds until 
it becomes, and it is incorporated by the one-line data latch means 806 by one line at coincidence and 
then the latch clock 107 serves as 'H' level. If data are incorporated by the one-line data latch means 

806, with the one-line data shift means 804, it will operate so that the liquid crystal display data 801 of 
degree Rhine may be incorporated. While the liquid crystal display data 801 of the second line are 
incorporated with the shift clock 802 during a round term of the latch clock 107, the liquid crystal 
applied voltage corresponding to the data of the first line is outputted to a signal line 807. Furthermore, 
while the liquid crystal display data 801 of the third line are incorporated with the shift clock 802, the 
liquid crystal applied voltage corresponding to the data of the second line is outputted to a signal line 

807. In the X driving means 803, this actuation is repeated and is performed. 

[0016] Next, it relates with drawing 1 0 R> 0, and actuation of the Y driving means 118 is explained. The 
Y driving means 118 incorporates the perpendicular start enable signal 108 and the latch clock 107, and 
makes sequential selection of the scanning line 1 19. The perpendicular start enable signal 108 is a signal 
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'which Confirms selection of perpendicular direction top Rhine of a liquid crystal panel 120 among the 
scanning lines 119, and the latch clock 107 is a signal which chooses the sequential-scanning line 119. 
The actuation is explained using drawing 10 . When the liquid crystal applied voltage corresponding to 
the data of the first line of a signal line 807 is effective, the perpendicular start enable signal 108 serves 
as 'H' level, and the inside Y-1 of the scanning line 1 19 serves as 'H' level synchronizing with the latch 
clock 107. And if the liquid crystal applied voltage corresponding to the data of the second line becomes 
effective at a signal line 807, the perpendicular start enable signal 108 will be made into 'U level, the 
latch clock 107 will be made into 'H' level, the scanning line Y-1 of the first line will serve as V level in 
the scanning line 1 19, and the scanning line Y-2 of the second line will serve as 'FT level. In the time of 
choosing except the first line, the perpendicular start enable signal 108 is changed into 'L' level 
condition. With all perpendicular direction repetitions [ Rhine ] and degree frame, the perpendicular start 
enable signal 108 is again confirmed for this actuation, and this actuation is repeated. 
[0017] Next, actuation of the liquid crystal panel 120 of drawing 8 is explained using drawing 10 R> 0 and 
drawing 1 1 . 

[0018] In drawing 10 , the liquid crystal panel 120 consists of the display pixel section 1100 to which the 
color filter of R, G, and B is added, a signal line 813 which supplies liquid crystal applied voltage to the 
display pixel section 1100, the scanning line 119 which chooses the display pixel section 1 100, and a 
confrontation electrode 1 104 of a signal line 807. Furthermore, the pixel section 1 100 consists of 
TFT(s)1 101, the liquid crystal 1 102, and retention volume 1 103 which are a switching element. Y-1 is 
connected to the gate electrode of TFT1 1 01 of the pixel section 1 1 00-1 -1 of the first line, 1 1 00-2-1 , 
and 1 100-3-1 grade among the scanning lines 1 19, and Y-2 is connected to the gate electrode of 
TFT1101 of the pixel section 1100-1-2 of the second line, 1100-2-2, and 1100-3-2 grade. The pixel 
section 1100-1-1, the drain electrode of TFT1101 of 1100-1-2 grade, and X-2 are connected to the 
drain electrode of TFT1101 of the pixel section 1100-2-1 and 1100-2-2 grade, and X-3 is respectively 
connected to the drain electrode of TFT1 101 of the pixel section 1 100-3-1 and 1 100-3-2 grade for X-1 
of a signal line 807. 

[0019] As shown in drawing 1 1 , when the scanning line Y-1 of the first line is in 'H' level condition 
among the scanning lines 1 19, TFT1 101 of each pixel section 1 100 linked to Y-1 will be in an ON state. 
From a signal line 807, to coincidence, the liquid crystal applied voltage corresponding to data is supplied, 
and an electrical potential difference is accumulated in liquid crystal 1102 and retention volume 1 103 at 
it through an ON state and TFT1 101 which changed. At this time, since TFT1 101 of each pixel section 
linked to the scanning lines 1 19 other than scanning-line Y-1 is an OFF state, it does not accumulate 
the liquid crystal applied voltage supplied with a signal line 807 in liquid crystal 1102 and retention 
volume 1 103. Since liquid crystal 1 102 has the property to incline to an one direction to the impressed 
electrical potential difference, the electrical potential difference to impress is controlled, the inclination 
of liquid crystal 1 102 is changed, and it displays by whether light is penetrated or not. Next, the 
electrical potential difference accumulated previously will be held until TFT1101 will be in an OFF state 
and TFT1101 will be in an ON state again, if the scanning line Y-1 will be in V level condition. Moreover, 
if the scanning line Y-1 will be in 'L' level condition, among the scanning lines 1 19, the scanning line Y-2 
of the second line will grow into the condition of 'H' level, and TFT1101 of each pixel section 1100 linked 
to Y-2 will be in an ON state. From a signal line 807, to coincidence, the liquid crystal applied voltage 
corresponding to data is supplied, and an electrical potential difference is accumulated in liquid crystal 
1 102 and retention volume 1 103 at it through an ON state and TFT1 101 which changed. Since TFT1 101 
of each pixel section 1 100 connected to the scanning lines 119 other than scanning-line Y-2 at this 
time is an OFF state, it does not accumulate the liquid crystal applied voltage supplied with a signal line 
807 in liquid crystal 1 102 and retention volume 1 103. It was displaying by repeating this actuation 
successively in Rhine. 
[0020] 

[Problem(s) to be Solved by the Invention] The conventional liquid crystal display needed to constitute 
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*X driving means from two or more LSI. For example, when constituted from Hitachi HD66107, supposing 
horizontal resolution is 640 dots, 1920 (640(dot) x3(RGB) =) signal lines are required, and 12 outputs of a 
signal line need to use them by 160 HD66107. The price of the whole liquid crystal display becoming high 
if two or more LSI for a drive is used, and the technical problem that there was much area which the 
driving means of the whole liquid crystal display occupies occurred. In order to solve these technical 
problems, the driving means which adopted the method which can be driven by small components mark 
is required. 
[0021] 

[Means for Solving the Problem] It is necessary to drive 1920 signal lines, pressing down the signal line 
which LSI for a drive outputs, in order to realize LSI for a drive used for X driving means by small 
components mark. That is, it becomes possible to integrate a driving means by establishing a means to 
extend a small number of signal line to input to 1920 signal lines, on the glass base of a liquid crystal 
panel. 

[0022] The first The means for solving a technical problem is equipped with a storage means to store 
temporarily and output the indicative data for 1 level Rhine, a means to carry out time sharing of the 
memorized data to plurality, and to output them to it, and a means to distribute and output the data 
which carry out a time-sharing transfer to the signal line with which a liquid crystal panel corresponds. 
While each crawls on said storage means and the means which carries out a time-sharing output and 
integrating whether it is a gap, the means which carries out a distribution output is formed on the glass 
base of a liquid crystal panel at the signal line which corresponds the data transmitted to said time 
sharing. 

[0023] Moreover, the second The means for solving a technical problem is equipped with a storage 
means to store temporarily and output the indicative data for 1-/N level Rhine, and a means to 
distribute and output the indicative data for 1-/N level Rhine to the signal line with which a liquid crystal 
panel corresponds. While integrating said storage means, a means to distribute and output to said signal 
line is formed on the glass base of a liquid crystal panel. 
[0024] 

[Function] In said first The means for solving a technical problem, a means to store temporarily the 
indicative data for 1 level Rhine can output the indicative data for 1 level Rhine to coincidence as 
parallel data. 

[0025] Since the parallel data to input are data for 1 level Rhine, the means which carries out a time- 
sharing output can be operated to arbitration along with the configuration of a means to distribute and 
output the assignment of data which carries out time sharing to the signal line with which a liquid crystal 
panel corresponds, and can be changed into the number of the data lines smaller than the number of the 
signal lines with which said liquid crystal panel corresponds. 

[0026] A means to distribute and output to the signal line with which the data which carried out time 
sharing are inputted, and a liquid crystal panel corresponds distributes the time-sharing data transmitted 
with the data line to all the signal lines of a liquid crystal panel, the 1 level period Nakade force is 
possible, and the data transfer to the pixel section from a signal line carries out the same actuation as 
the conventional liquid crystal display. 

[0027] In said second The means for solving a technical problem, time sharing of the 1 level period is 
carried out to N time, and a means to store temporarily the indicative data for 1-/N level Rhine can 
output the indicative data for 1-/N level Rhine to coincidence as parallel data one by one. 
[0028] A means to distribute and output to the signal line with which the data which carried out time 
sharing are inputted, and a liquid crystal panel corresponds distributes the time-sharing data transmitted 
with the data line to all the signal lines of a liquid crystal panel, the 1 level period Nakade force is 
possible, and the data transfer to the pixel section from a signal line carries out the same actuation as 
the conventional liquid crystal display. 
[0029] 
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' [Example] One example of this invention is explained using drawing 4 from drawing 1 . 
[0030] Drawing 1 is the block diagram of the liquid crystal display which used the liquid crystal drive 
circuit of this invention. 

[0031] As for 100, in drawing 1 , an indicative data and 101 are the dot clocks to which a Vertical 
Synchronizing signal and 102 synchronized with the Horizontal Synchronizing signal, and 103 
synchronized with the indicative data 100. In this example, in order to deal with it as a color liquid 
crystal display, an indicative data 100 has a red signal (it abbreviates to R hereafter.), the Green signal 
(it abbreviates to G hereafter.), and a blue signal (it abbreviates to B hereafter.), furthermore, although 
these indicative datas have the bit width of face of each arbitration, they are dealt with at this example 
as an indicative data of a total of 3— bit width of face by R, G, and B width of face of 1 bit of each. 104 is 
a data-conversion means and, for the first liquid crystal display data and 106, as for a latch clock and 
108, a shift clock and 107 are [ 105 / a perpendicular start enable signal and 109 ] the Rhine data 
selection signals. 1 10 is a data shift means and is dividing the field into 6 blocks of 110-1 to 110-6 in 
this example. 111-1 to 111-6 is the second liquid crystal display data, and is outputted from each field 
of the one-line data shift means 110. 111-6 is the parallel data of 320-bit width of face respectively 
(640(horizontal resolution) x3(RGB) /6(block) =) from the liquid crystal display data 1.1 1-1. 112-1 to 
112-6 is a data latch means, and 113-1 to 113-6 is the third liquid crystal display data of 320-bit width 
of face respectively. 1 14 is a multiplexer, chooses as time sharing the third liquid crystal display data 
1 13 divided into six, and outputs it as fourth liquid crystal display data of 1 15. 1 16 is the Rhine data 
distribution means, carries out the sequential storage of the fourth liquid crystal display data 115 which 
carried out time sharing to six, and outputs it to the signal line of 1 17 at coincidence. 1 18 is Y driving 
means and 119 is the scanning line. 120 is a liquid crystal panel. 

[0032] Drawing 2 is the block diagram of the Rhine data distribution means 116 shown in drawing 1 . 
[0033] In drawing 2 , six Rhine data selection signals 1 1 9 are set to 1 1 9-1 ,1 1 9-2,1 1 9-3,1 1 9-4,1 1 9- 
5,119-6. 200 is a sample hold means which samples, stores temporarily the liquid crystal display data 
1 1 1 to input, and carries out a dual output further. The Rhine data distribution means 116 will be 
equipped with these 320 sample hold means 200. (To drawing 2 , only 200-1,200-2,200-3 is indicated.) 
Each sample hold means 200 shares one in the liquid crystal display data 1 15 for every adjacent pixel 
data, and has the function distributed to six signal lines 1 1 7. 201 is a switching element which samples 
an input signal among the sample hold means 200, and 202 is a hold means to store an input signal 
temporarily. The hold means 202 can consist of capacity. The memorized data are transmitted with the 
data line of 203. 204 is the confrontation electrode of the hold means 202. 205 is a switching element 
for outputting at coincidence the data stored temporarily for the hold means 202 to a signal line 117. 
206 is a hold means to hold the data outputted to a signal line 1 1 7 during a 1 level period. The hold 
means 206 can consist of capacity. 

[0034] Drawing 3 is the timing chart showing actuation of the data-conversion means data shift means 
data latch means 1 12 of 1 10 or 1 line of 104 or 1 line, and a multiplexer 114 among the liquid crystal 
displays shown in drawing 1 . 

[0035] In drawing 3 , it is that Horizontal Synchronizing signal 102 of (a) is once effective in a 1 level 
period (it considers as V level hereafter at the time of 'H' level and an invalid at the time of effective.), 
and the becoming signal, and the dot clock 103 of (b) synchronizes with the indicative data 100 of (c), 
(d), and (e). Red signal 100R of (c) which is an indicative data 100 in this example, Blue signal 100B of 
Green signal 100G of (d) and (e) makes horizontal resolution of the display screen 640 dots respectively, 
during a level period — red signal 100R of (c) — order — R1, R2, — , R640 — in Green signal 100G of 
(d), G1, G2, — , G640 are transmitted in order, and blue signal 100B of (e) transmits B1, B-2, — , B640 in 
order by part a total of 1920 pixels for 640 pixels of each. The latch clock 107 of (f) is Horizontal 
Synchronizing signal 102 and this frequency of (a), and can be easily created from Horizontal 
Synchronizing signal 102. The shift clock 106 of (g) is a clock with one half of the frequencies of the dot 
clock 103 of (b), and parallelizes the indicative data 100 of 3-bit width of face to the first liquid crystal 
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•display data 105 of 6-bit width of face. To the data 105R1 of (h), the odd-pixel data R1 and R3 of R, — 
To the data 105R2 of (i) f R639 The even number data R2 and R4 of odd pixels of R, — , To data 105G1, 
R640 The odd-pixel data G1 of G, G3, — , G639 — the odd-pixel data B1, B3 t — , B639 of B are 
transmitted to data 105B1, and even-pixel data B-2 of B, B4, — , B640 are transmitted for the even- 
pixel data G2, G4, — , G640 of G to data 105 B-2 of 0) data 105G2. (not shown [ data 105G1, data 
105G2, and data 105B1 ]) (I), (m), and (n) are the second shifted liquid crystal display data 111. In 
addition, (h) and (o) are the latch clocks 107 which reduced and indicated the time scale of (f). (p), (q), 
and (r) are the third liquid crystal display data 113 which synchronized with the latch clock 107 of (o). (s), 
(t), (u), (v), (w), and (x) are 119-6 from the Rhine data selection signal 119-1. (y) carries out a time- 
sharing output at the fourth liquid crystal display data 115 which carries out time sharing and carries out 
data transfer, the liquid crystal display data 105 of (y) — during a 1 level period — the data 1 13R1 of (p) 
— D1 — the data 1 13R2 of (q) — D2 — data 1 13G1 — D3 — data 1 13B1 are outputted to D5, and 
data 113 B-2 of (r) is outputted for data 113G2 to D4 D6. (Data 1 1 3G1 ,1 13G2.1 1 3B1 is not shown.) 
Drawing 4 is the timing chart having shown actuation of the Rhine data distribution means 116 shown in 
drawing 2 . In addition, although only the sample hold means 200-1 is indicated in order to simplify 
explanation, also in other sample hold means, timing of operation is the same. 

[0036] drawing 4 — setting — the Rhine data selection signal 119-1 of (a) — D1 of the fourth liquid 
crystal display data 1 15 of (g) — synchronizing — 119-2 of (b) — D2 — 119-3 of (c) — D3 — 1 19 of 
(d) — in -4, 119-5 of (e) synchronizes with D5, and 119-6 of (f) synchronizes with D4 at D6. (m) is 203- 
6 from the held data 203-1 from (h). And the data of (t) are 1 1 7-6 from (o) from the signal line 1 1 7-1 
outputted to coincidence synchronizing with the Rhine data selection signal 1 19-6 of (n). 
[0037] Hereafter, in order to explain actuation, drawing 1 is referred to anew. 

[0038] In drawing 1 , the indicative data 100 of R, G, and B one bit serial each is changed into the liquid 
crystal display data of R, G, and B two bit parallel each through the data-conversion means 104. The 
actuation is explained using the timing chart of drawing 3 . In an indicative data 100, the dot clock 102 of 
(b) and the shift clock 106 of (g) perform serial parallel conversion separated for every G data 100G of R 
data 100R of (c) f and (d), even-pixel data of B data 100B of (e), and odd-pixel data. Among the first 
liquid crystal display data 105, to the liquid crystal display data 105R1 of (h) That is, the odd-pixel data 
R1 and R3 of R data 100R, — , R637 and R639 to the liquid crystal display data 105R2 of (i) The even- 
pixel data R2 and R4 of R data 100R, — , R638 and R640 to liquid crystal display data 105G1 The odd- 
pixel data G1 of G data 100G, G3, — G637 and G639 to liquid crystal display data 105G2 The even- 
pixel data G2 and G4 of G data 100G, — , The odd-pixel data B1 and B3 of B data 100B, — , B637 and 
B639 are transmitted to the liquid crystal display data 105B1, and even-pixel data B-2 of B data 100B, 
B4, — , B638 and B640 are transmitted for G638 and G640 to liquid crystal display data 105 B-2 of fl). 
(Liquid crystal display data 105G1,105G2,105B1 is not shown.) It turns out that the liquid crystal display 
data 105 synchronize with the shift clock 106. 

[0039] In drawing 1 , the data shift means 110 incorporates the liquid crystal display data 105 with the 
shift clock 106. the data shift means 1 10R1 — the liquid crystal display data 105R1 and the data shift 
means 1 10R2 — the liquid crystal display data 105R2 and data shift means 1 10G — liquid crystal 
display data 105G2 and the data shift means 110B1 operate, as 1 is [ the liquid crystal display data 
105B1 and data shift means 1 10 B-2 ] crowded in liquid crystal display data 105G1 and it been crowded 
in data shift means 110G2 each picking in liquid crystal display data 105 B-2. The incorporated data are 
respectively outputted from each data shift means 1 10 as second liquid crystal display data 1 1 1 with 
parallel 320-bit width of face. In drawing 3 , the liquid crystal display data 1 1 1R2 were shown in the 
liquid crystal display data 1 1 1 R1 and (m), and timing was shown for liquid crystal display data 1 1 1 B-2 in 
(n) at (I). (Liquid crystal display data 1 1 1G1,1 1 1G2 f 1 1 1B1 is not shown.) In order to simplify future 
explanation, each is named D1, D2, — , D6 generically. 

[0040] In drawing 1 , with the data latch means 112, synchronizing with the latch clock 107, the data for 
1 level Rhine are latched to coincidence, and data **** in the same level Rhine is performed, the latch 



-9- 



•means* 1 1 2R1 — the liquid crystal display data 1 1 1 R1 — the latch means 1 1 2R2 — the liquid crystal 
display data 111R2 — latch means 112G1 — liquid crystal display data 111G1 — in latch means 112G2, 
the latch means 112B1 latches the liquid crystal display data 111B1, and latch means 112 B-2 latches 
respectively liquid crystal display data 1 1 1 B-2 for liquid crystal display data 1 1 1G2. The actuation is 
shown in drawing 3 . The latch clock 107 of (o) is a signal which becomes effective for every 1 level 
period, latches the liquid crystal display data 1 1 1 of (I), (m), and (n) f and uses them as the third liquid 
crystal display data 1 1 3. In addition, in the liquid crystal display data 1 1 1 R1 of (I), the liquid crystal 
display data 1 1 1 R2 of (m) turn into the liquid crystal display data 1 13R2 of (q), and liquid crystal display 
data 1 1 1 B-2 of (n) turns into liquid crystal display data 113 B-2 of (r) to the liquid crystal display data 
113R1 of (p). This actuation is repeated successively. 

[0041] Each liquid crystal display data 113 of drawing 1 are inputted into a multiplexer 114, with the 
Rhine data selection signal 109, carry out time sharing of the 1 level period to six, and carry out a 
sequential output. In this example, the Rhine data selection signal 109 is a signal which it constitutes 
from six signals, and at least each shifts a phase, and becomes effective. Actuation of a multiplexer 1 14 
is shown in drawing 3 . After the Rhine data selection signal 109 becomes effective from 109-1 of (s) 
one by one with those of 109-1 to 109-6 with a total of six of (s), (t), (u), (v), (w), and (x), and the 
illustrated timing and confirms 109-6 of (x), it repeats 109-1 to this actuation of (s) again in the next 1 
level period. And in each data line selection signal 109, the liquid crystal display data 113 which 
corresponded respectively are chosen, and it outputs to the fourth liquid crystal display data 1 15 of (y). 
That is, among the liquid crystal display data 113, 109-2 of (t) chooses 1 13R2 of (q), 109-6 of (x) 
chooses 113 B-2s of (r) for 1 13R1 of (p), and 109-1 of (s) confirms D1 to D6 during a 1 level period one 
by one. Moreover, since time sharing control of the fourth liquid crystal display data 115 is carried out, it 
changes with the parallel data of 320-bit width of face. 

[0042] In drawing 1 , the fourth liquid crystal display data 1 15 is inputted into the Rhine data distribution 
means 1 1 6, and it operates so that a dual output may be carried out to 1 920 of a signal line 1 1 7. 
Actuation of the Rhine data latch means 1 16 is explained using drawing 2 and drawing 4 R> 4. 
[0043] In drawing 2 , with the sample hold means 200, the fourth liquid crystal display data 1 15 is 
respectively inputted from X-1 and X-2 grade, and it connects common to the input line of six switching 
elements 201. Furthermore, the Rhine data selection signal 119 corresponding to six switching elements 
201 is inputted according to an individual. The Rhine data selection signal 119 which synchronized with 
each data the liquid crystal display data 115 inputted by time sharing becomes effective one by one, six 
switching elements 201 are made into an ON state one by one, and it stores temporarily for the hold 
means 202 via the data line 203. In order to simplify explanation, drawing 4 is used about the sample 
hold means 220-1, and actuation is explained. 119-6 latches the data inputted from the signal line 115 
of (g) by time sharing from the Rhine data selection signal 119-1 of (a) to (f). The Rhine data selection 
signal 119-1 of (a) D1 [ effective ] with the signal line 1 15 of (g) In the Rhine data selection signal 119-2 
of (b), the Rhine data selection signal 119-3 of (c) D2 D3 In the Rhine data selection signal 119-4 of (d), 
the Rhine data selection signal 119-5 of (e) D4 D5 The Rhine data selection signal 119-6 of (f) latches 
D6, and outputs it to the data line 203-1 of (h), the data line 203-2 of (i), the data line 203-3 of (j), the 
data line 203-4 of (k), the data line 203-5 of (I), and the data line 203-6 of (m) respectively. 
[0044] The data which return to drawing 2 and change that it is effective in the data line 203 are 
outputted to coincidence from a signal line 1 17 while a switching element 205 will be turned on and will 
be memorized by the hold means 206, if it has connected with the input line of a switching element 205 
and the Rhine data selection signal 119-6 which is a selection signal of a switching element 205 
becomes effective. Drawing 4 explains the actuation. Since it is the timing to which the data for the 
same level Rhine are equal to each data line 203 at the time when the Rhine data selection signal 1 19-6 
is effective, it will perform data **** for one line to this timing, and will output it to a signal line 1 17. To 
the data 1 1 7-1 of (o), the data 203-1 of (h) the data 203-2 of (i) to the data 1 1 7-2 of (p) the data 203- 
3 of (j) — the data 1 1 7-3 of (q) — the data 203-4 of (k) — data 1 1 7- of (r) — the data 203-5 of (I) are 
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• carried out at the data 117-5 of (s), and the data 203-6 of (m) carry out a synchronous output to the 
data 1 1 7-6 of (t) 4. The data to output are held until the Rhine data selection signal 119-6 of (n) 
becomes again effective. And it outputs to the liquid crystal panel 120 shown in drawing 1 , and image 
display is performed. Although the data shift means 1 10 and the data latch means 1 1 1 which are shown 
' n drawing 1 were divided into 6 blocks and data were processed in this example in the sample hold 
means 200 of the Rhine data distribution means 116 shown in drawing 2 in order to distribute the one 
data line to six signal lines When the number which the sample hold means 200 shown in drawing 2 
distributes increases, it can respond by making the block count which the data shift means 1 10 shown in 
drawing 1 and the data latch means 1 1 1 divide increase. 

[0045] It is also possible to constitute either on the glass base of a liquid crystal panel here among the 
data-conversion means 104 shown in drawing 1 , the data shift means 1 10, the data latch means 1 12, a 
multiplexer 114, and the Rhine data distribution means 116, and it is also possible to integrate two or 
more means. 

[0046] Another example of this invention is explained using drawing 7 from drawing 5 . 

[0047] Drawing 5 is the block diagram of the liquid crystal display which used the liquid crystal drive 

circuit of this invention. 

[0048] In drawing 5 , 500 is a data-conversion means and, for 501, as for a shift clock and 503, the first 
liquid crystal display data and 502 are [a 1/N Rhine data latch clock and 504 ] the Rhine data selection 
signals. 505 is a 1-/N Rhine data shift means, and incorporates the liquid crystal display data 501 with 
the shift clock 502. In this example, it goes ahead with the talk as N= 6. 506 is the second liquid crystal 
display data, and is the parallel data of 320 (640(horizontal resolution) x3(RGB) /6(1/6-line data) =) bit 
width of face. 507 is a 1-/N Rhine data latch means, and 508 is the third liquid crystal display data. The 
liquid crystal display data 508 are also the parallel data of 320-bit width of face. 509 is the Rhine data 
distribution means and 510 is 1920 signal lines. 

[0049] Drawing 6 is the block diagram of the Rhine data distribution means 509 shown in drawing 5 . 
[0050] In drawing 6 , the Rhine data selection signal 504 consists of six signals of 504-1 to 504-6. The 
third liquid crystal display data 508 consists of 320 signals of 508-1 to 508-320. 1920 from 600-1 to 
600-1920 which 600 is a switching element and is the total of a signal line 510 are the minimum 
configuration number. 601 is the data line which transmits the output data of each switching element 
600. 602 is a hold means and can consist of capacity. 603 is the confrontation electrode of the hold 
means 602. 604 is a switching element and 605 is a hold means to hold 1 level period data. A signal line 
510 consists of 1920 signals of 510-1 to 510-1920. 

[0051] Drawing 7 is the timing chart showing the timing of the input signal of the data-conversion means 
500 of the liquid crystal display of drawing 5 , and the interior action of the Rhine data distribution 
means 509 shown in drawing 6 . (a) and (f) are Horizontal Synchronizing signals 102, and (f) reduces the 
time scale of (a), (g) is the 1-/N Rhine data latch clock 503, and it operates so that time sharing of the 
indicative data of a 1 level part may be carried out to six. (h) is the third liquid crystal display data 508 
by which time sharing was carried out to six. 504-6 synchronizes with each of the liquid crystal display 
data 508 which carried out time sharing to six from the Rhine data selection signal 504-1 of (i) to (n). In 
order to simplify explanation, (t) shows from (o) only actuation of the data line 604-1,604-321 which 
performs data transfer, 604-641, 604-961, 604-1281, and 604-1601. Furthermore, (z) shows from (u) 
actuation of the signal line 510-1,510-321 which carries out data transfer synchronized with the Rhine 
data selection signal 504-6 of (n), 510-641, 510-961, 510-1281, and 510-1601. 
[0052] Hereafter, in order to explain actuation, drawing 5 is referred to anew. 

[0053] In drawing 5 , the indicative data 100 of R, G, and B one bit serial each is changed into the liquid 
crystal display data 501 of two or more bit width of face of R, G, and B mixture through the data- 
conversion means 104. The bit width of face to change originates only in the rate which performs the 
shift action of a 1-/N Rhine data shift means, that is, it is made for the clock frequency of the shift 
clock 502 to become lower than the shift frequency of the 1-/N Rhine data shift means 505. The first 
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•liquid crystal display data 501 is incorporated by the 1-/N Rhine data shift means 505 one by one with 
the shift clock 502, and is outputted as second liquid crystal display data 506 which is the parallel data 
of 320-bit width of face. In the WN Rhine data latch means 507, the 1-/N Rhine data latch clock 503 
serves as 'H' level to the timing to which one sixth of data, i.e., the data for 320 pixels, are equal to the 
second liquid crystal display data 506 among the indicative datas for 1 level Rhine. This actuation is 
explained using drawing 7 . During a round term of Horizontal Synchronizing signal 102 of (f), the 1-/N 
Rhine data latch clock 503 of (g) synchronizes with the second liquid crystal display data 506, and 
changes with 6 times 'H' level. And a time-sharing output is carried out at the third liquid crystal display 
data 508 of (h). 

[0054] Actuation of the Rhine data distribution means 509 in drawing 5 is explained using drawing 6 and 
drawing 7 . A signal line 508-1 is inputted into a switching element 600-1,600-7, — , 600-1915 and 6- 
pixel spacing in drawing 6 . Similarly, a signal line 508-2 is inputted into a switching element 600-2,600-8, 
— , 600-1916, and a signal line 508-6 is inputted into a switching element 600-6,600-16, — , 600-1920. 
Moreover, the Rhine data selection signal 504-2 is inputted into a switching element 600-321,600-322, - 
- 600-640, and the Rhine data selection signal 504-1 inputs the Rhine data selection signal 504-6 into 
a switching element 600-1,600-2, — , 600-320 a switching element 600-1601, 600-1602, — , 600-1920. 
By the third liquid crystal display data 508, when the data corresponding to 600-320 are inputted from a 
switching element 600-1, the Rhine data selection signal 504-1 changes that it is effective, 600-320 
consists of a switching element 600-1 with an ON state, and it stores temporarily from the hold means 
602-1 via 601-320 from each data line 601-1 602-320. Next, by the third liquid crystal display data 508, 
when the data corresponding to 600-640 are inputted from a switching element 600-321, the Rhine data 
selection signal 504-2 becomes effective, 600-640 consists of a switching element 600-321 with an ON 
state, and it stores temporarily from the hold means 602-321 via 601-640 from each data line 601-321 
602-640. This actuation is repeated and it stores temporarily for all the hold means 602. If the data for 1 
level Rhine are processed in said actuation, all the switching elements 604 linked to the Rhine data 
selection signal 504-6 will change with an ON state, and will output to a signal line 510 at coincidence. 
Furthermore, since data equivalent to the data outputted to all the hold means 605 at a signal line 510 
at this time are memorized, from the signal line 510 in a 1 level period, the same data will be again 
outputted until a switching element 604 will be in an ON state that is,. In addition, while processing data 
**** with the switching element 604 and the hold means 605, with a switching element 600 and the hold 
means 602, processing which the above-mentioned [ the data of degree Rhine ] described will be carried 
out. This actuation is explained using drawing 7 . The data corresponding to the Rhine data selection 
signal 504-1 of (i) transmitted by the liquid crystal display data 508 of (h) are outputted to the data line 
604-1 of (o). Like the following the data corresponding to the Rhine data selection signal 504-2 of Q) to 
the data line 604-321 of (p) The data corresponding to the Rhine data selection signal 504-3 of (k) to 
the data line 604-641 of (q) The data corresponding to the Rhine data selection signal 504-4 of (I) to 
the data line 604-961 of (r) The data corresponding to the Rhine data selection signal 504-6 of (n) for 
the data corresponding to the Rhine data selection signal 504-5 of (m) are outputted to the data line 
604-1281 of (s) at the data line 604-1601 of (t). And degree Rhine or subsequent ones repeats the . 
same actuation, and the timing to which the data for one line are equal to the data line 604 — that is, 
When the Rhine data selection signal 504-6 changes with 'hT level, the data line 604-1 of (o) to the 
signal line 510-1 of (u) To the signal line 510-1 of (v), the data line 604-1 of (p) the data line 604-1 of 
(q) to the signal line 510-1 of (w) The data line 604-1 of (s) is outputted to the signal line 510-1 of (y), 
and the data line 604-1 of (r) outputs the data line 604-1 of (z) to the signal line 510-1 of (x) at the 
signal line 510-1 of (u). When the Rhine data selection signal 504-6 changes again that it is effective, 
the data of degree Rhine change that it is effective during a 1 level period, and display on the liquid 
crystal panel 120 of drawing 5 by repeating this. 

[0055] It is also possible to constitute either on the glass base of a liquid crystal panel here among the 
505 or 1/N Rhine data latch means 507 of 500 or 1/N Rhine data shift means of data-conversion means 
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•shown' in drawing 5 and the Rhine data distribution means 116, and it is also possible to integrate two or 
more means. 
[0056] 

[Effect of the Invention] According to this invention, the switching element and hold means within the 
Rhine data distribution means can consist of few tooth spaces on a glass base like TFT inside a liquid 
crystal panel, or retention volume. 

[0057] Furthermore, a driving means is divided into a data storage means and a data distribution means, 
since bus width of face which transmits said data can be made fewer than the signal line of a liquid 
crystal panel, a data storage means can be integrated easily and the drive circuit of a liquid crystal 
display can consist of having made the data to transmit into time sharing on a scale of few circuits. 

[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the liquid crystal display using one example of this invention, 

[Drawing 2] The block diagram of the Rhine data distribution means shown in drawing 1 , 

[Drawing 3] The timing chart showing actuation of the data-conversion means shown in drawing 1 , 

[Drawing 4] Drawing 1 , the explanatory view of the Rhine data distribution means shown in drawing 2 of 

operation, 

[Drawing 5] The explanatory view of the liquid crystal display using one example of this invention, 
[Drawing 6] The block diagram of the Rhine data distribution means shown in drawing 5 , 
[Drawing 7] The timing chart showing actuation of the liquid crystal display shown in drawing 5 , 
[Drawing 8] The block diagram of the conventional liquid crystal display, 

[Drawing 9] The timing chart showing actuation of the data-conversion means shown in drawing 8 , 
[Drawing 10] The timing chart showing actuation of X driving means shown in drawing 8 , and Y driving 
means, 

[Drawing 1 1] The block diagram of the liquid crystal panel shown in drawing 8 . 
[Description of Notations] 

100 — An indicative data, 103 — A dot clock, 104 — Data-conversion means, 105 — The first liquid 
crystal display data, 106 — A shift clock, 107 — Latch clock, 110 — A data shift means, 111 — The 
second liquid crystal display data, 112 — Data latch means, 113 [ — The Rhine data distribution means, 
117/ — A signal line, 118/ — Y driving means, 119/ — The scanning line, 1 20 / — Liquid crystal 
panel. ] — The third liquid crystal display data, 114 — A multiplexer, 115 — The fourth liquid crystal 
display data, 1 1 6 



[Translation done.] 
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1 1 &m^T~mo&iW-?z>. 

[0 0 0 4] 0 8tt, ft#©?&S*^gB£7K-t:7*Dy 
io ^UTifc-S). 

[0 0 0 5] E8tC*3^T. lOOli^^x— ^, 10 

i \tm\S.mmm^> 1 o 2 tt*¥RMMH». io3as 

-^lOOlik^F («T, RtBST. ) =t—9. <7*U 
-> (JEAT. GtHS-T. ) =r-9. f)V- («T« B<h 
B§"To ) f-^Jto. Htc, :tie®i*f-?10' 
014, #*tt*©tfv httfctoat. **J£^JTi4. 
R. G, B^-k*7 HiTH-Htfy hiOSSf-J' 
so tLTt3. 8 0 0ttx-i'fiftT»D, 8 0 1B 
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«Eift«5Sx-^ 8 0 2lly7h?D7?, 10 7tt7 
y^ZUy?, 1 0 8«It^^- h-f *-:/;Mf^T 
8 0 3«HD6 6 1 0 7T«J*bfcXK»#at? 
fe^c XlEIi#g:8 0 3(2*5 804Hr^y7h 

h^Dy^8 0 2JC±oTaoatT. 8 0 7li-7<> 

D, t-* 8 0 565y WD^^ 1 0 7t7 7f f 
-5^f >T-^77f?i8 0 6T1t 9y5=-r4 

T-9\z#feLfcm&mtxm.&&6 4 0 (F^h) x3 

(R, G, B) (DSfl 9 2 0#0D8 0 7<D«^^«bffi 
^T&o 1 1 8«YB1¥S, 1 1 9ttj£3MTe»*. 
1 2 OttiSffi/Wl/T*^. 

[0 0 0 6] 09ft 0 8{C^Lfc^S«*^S©^O 

[0 0 0 7] 0 9^43ViT> (a) (OSdLIQMA ^ l 0 
lll-7l/-Afl»ORI»lfi^»t). (b) <£>*¥l^ 
J9Hf^l 0 2 B-*¥H)IJ©R)W!^»t)lEH«fl 

^i o i £ o \z%wzmmMism$i$k&ib-3o (c) 

e7hr-^t*§ (d) (^Rf^lOOR, (e) 
©Gr-^IOOG, (f) GQB^— ^ 1 0 OBCHI 
UUS. ^^-^ 1 0 0^MbT**16«T?tt, 7K 
¥«MM86 4 0 F*7 KZ)*«tbT»a5©T*¥^ 
(Dr-^^Rf-^10 0RI«Rl, R2, R 
6 4 0<hU Gt"^100G«I*G1, G2, 
G6 4 0tU Br^lOOBH 1©^, Bl, B 
2, B6 4 0 tt^o (g) £ (1) ©77WP 
>y ^7 8 0 2 »0 8 XBBb^g 8 0 3 ifii^f— 

>»cd^t--^1 0 0S*0iitt»^5B*"r*^ny 
^T£>0, *¥Rfflftfl0 2i:H-a»»T*^ 
& (1) tt (g) (O^^AX^r-;i/^aS/jNUTfS®bfc 
t>©T»«>o (h) t (m) ©y7Fi7P7^8 0 2« 
XI1¥S8 0 3jJ«I*«***t-^ 801MW 
tSf£*b<Df7nyf7T:$>Z> 0 (h) (m) co^-f A 

^so ltexKS&^as o 3co-r>^-^^-rxic^^ 

©£«W>SJH#C (i) t (n) 0t-^8O1A, 

(j) t (o) <D^-3780 1B, (k) t (p) 

<£>x-* 8 0 lH^miTl^o -^L/T, ^Aty 
h¥fitCWS^Dl, D2, D24 0tno (i) 
tt (n) (0, (j) tt (o) 0, (k) « (p) <D^< 

[0008] lion mscDxmm^s o 3 ^yik 

IfSl 1 8C0ffijf^^^bfc^^a>^E!T*^o 
[0 0 0 9] 010 \Zjol^T, xmm^& 8 0 3H 
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(a) t (d) (D^yf-ZUyi; 1 0 7-©— HW + fc— 

9-r>#<& (b) t (e) <oj«a«*x-^ 8 o i t-e 
njcra»ibfcaoii*^py*T** (c) cDv^h^ 

D7^ 8 0 2^AA«o fit, -7<>^fc B H g 
8 0 1 SffiD&^a-fck:, (d) (D^y^Z 
Uyi? 1 0 7THPSK— ^^©T*—** (f) Off 
^S8 0 7l£ (d) ©77f^P7^10 7©-HW© 

wiwsatra. (g) ©sit**— h-y*--:/jmb*i 

l«I«±fi©*¥5<>©WJfif (h) (DY-l^Wai 

-ixomumn (i) coy- 2, sgH^-r 

(j) CDY-3ilfi*5-f >*«JRT*. 

[00 10] Bllft 88 \Z^L,fzm&m7K&W<D7 

^D7^im 1 1 o o tt**H*sre» ?>, 

c^H^gBl 1 0 OliX<yf>^fTftS 1 1 0 ICO 
iIF7>yX^ (EAT, TFT^flSTo ) t. 110 

2<oiftst, i i o 3<D&m®mfr*>te%c mi i o 
2 1 i o 3tt»st««jcsj*snTv^ 

*fc#*©BI*8Bl 1 0 OtCte, R, G, B(D&£l 

7-7j)],#&tt^T$>K), mm&i i o o- 1 

110 0-1 - 2^RCD^^;i/^^ H*3R1 100- 
2-1, 1 lOO-2-2[j:G07^M^ ligfl 
100-3-1, 1 100-3-214, B07>fJW 

[ooii] sir, mft&mw?z>rztb\z, sstbs 

[0 0 1 2] H8^43^T, R, G, B«— ¥y hvU 
7 JK&^t*— ^ 10 0H, T-^^i 8 0 0^ 
ITR, G, BJSftOAtf y h«©«cll**7*— *8 0 

Tmv<m.wtz>o mm<D£?iz^mm<D7k¥Mmm 

«6 4 0 F7FT*»^e>, zK^IrIWW-^I 0 2 £>— 
JSWcg^-^ 1 0 OteR^-5 7 1 0 0R**R 1**6 
R64 0, Gt-^10 0G^G1*5G6 4 0, B^ 
— 37 10 0 B^B 1 7^6 B 6 4 0 6 4 0 F7F 

5h ftl 9 2 0i$»ei$n§. fLT, f£ B H H g^ 

-?8 0it:^it§, ^^-^-^od^^-v 

^ H«XBBft*a8 0 3<£>A2K >^-7x<X0fti 
t«S/WI/l 2 0©H*«J*©tt*^fiEB-r*« XE 
Iil#S8 0 3ttAtfy h/l7UM>^-7x^XTfe 
0, «»IBXl!»*a8 0 3(D*«-r*«#IR8 0 7 ttt 
A**fiK*#lSUT*0» 9 ^^T^h^^/Kt^-^ 8 
0 1CD5^> (i) <h (j) Or-^8 0 1A*flffi£i 

cDft^si^, (k) <t (p) cos o i ufmn^mom 
^m8 0 7\ztm1^z>h<D£'Tz>o zrz, «»/i*;n 
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0 1 te0 9lC^TJ;?tC 
(n) C0x-^8 0 1 AtCR l^-^ 7 , (o) <D^-*P 
8 0 1 Bl:Glr-^> -> (P) ©T-?8 0 1 

(n) CDx— ^8 0 1 AtCB 3f- 3?, (o) (Dy"—? 
8 0 1 Bl:R4f'-^, (p) <Df—9 8 0 1 HK 

8 0 2T-H (n) t-^8 0 1ACG6 3 8t-^, 
(o) (7)^-^ 80 1Bl:B6 3 8^-^, (p) 

<&^-*8 o iHtcB 6 4 o^^^as^-r^c 

[0 0 13] R, G, BO=tfy hi^U^KOa 

th^— ^ 10 0 &Afcfy h©i(E»*«x— ^ 8 0 1 tC^ 
d <t £ V 2 u v 2 8 0 2 tt F v Y2 D y 2 
1 0 3 £0 fcfiBifcSfc&SOT, y7h^D7^80 
2HF7^O7^10 3£#Jf^££<hT^tC£j£ 

-:/;Mf*!- i o s ^jfii^Wfi^ i o i tnmweihz> 

[0014] *^Xffi»i#g 8 0 3 <£>®jf££0 10^ 
^T»K»Wrs. XBifa8 0 3"Wt ttcAS*; 
"f—2 8 0 1 YZUyZ 8 0 2 £5y7&Uy9 

1 0 7 £ A^J LT, A^jR 8 0 7 KfcH 

[0 0 15] ^bS^t-^ 8 0 1 ^v7h^D7^8 
0 2 iCT-^-r >^-^v^ h^g8 0 4l:-7-f>^ 
IfcOiAtfo -7-f>T-*y7h?88 0 4m $9 
TL/vtc?-*^-* 8 0 5^LT-7^>T-^7 
7f¥S8 0 6l:ffiMSo y7hi/Py? 8 0 2T- 

-^7'>?¥S8 o 6 1—?^ >»wwf^*oasn, 

^K^y^Dy^ 1 0 7*** H* U^;V4:a:**T« 
f#t^)o -7-f >r-^ 7 7f f S 8 0 6 l:r-^^I 
9&£*l£<h, -7^>f-^y7hfg8 0 4Ttt* 
7-fyOMS^T-^ 8 0 1 *ffi0i&tI<fc5l£S>f£-r 

^ 8 0 1*^>7 h£Dy£ 8 0 2 KTffiOii 
StlTV^^H, ft^$|8 0 7(Cte-^>S<7)^-^ 

acOS$Sa^-^8 0 1»7 YZUyV 8 0 2TBt 
O&^nTV^P^fC, ff*flS8 0 7\Z\t=Z7^>S<Dy : 

8 0 3T«C(DBftf^*JSiiUfi : '5o 
[0016] ^CtCYKi!l#K 1 1 8 (Bftflsfc^vrH 1 

o tH*w^Tttwr*. yb»#& 1 1 8 

-h-r^-y;Wf^l 0 8 tyy^ZUy? 10 7$:$ 
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i 2 o <Dmmjj&\m±&7^ >©a*?**at-r* 

fl^T^O, 77^P7^10 7H«4ill9 

-r^o ii^«8 o 7©-7^>iof-^i:»ei/fc« 

;MB# 1 0 8 W H' I^JI/i&0* 7 y 3-2 ny 9 l 

0 7l:MLT, ^ill9©^Y-l^ H* U 
s<)V£U2>o fit, 1f^8 0 7[:r7-f>g(DT- 

h-T^— yjUfs-^l 0 8Sr* L' U"^>k 7v32Uy 
2 10 7& H* U^)ltL. ;6ffiHl 1 9K*3V>T\ 
— >g^^Y-l^' L' u^ui/^&D, 
^>g(7)^fiSY-2^ H' l"<)V£&2>o ISX^ 
-h^*->OMf^H 0 8fi-5-f >BEW*il#W-* 
urm* * l* u^;i/ttJgK:LT*5<o £ osmesis 
:frlRj£^-r>«KgU *71/-ATIiB^itX^-h 

[0017] 8 ^h h h A°^JU 1 2 0 CDKjf££IEI 1 

20 0,01 lSffl^TRWn. 

[0018] 01 oic*5iiTJsa^^;n 2 otiR, 
G, B(7)*7-7>r;i/^cD^ijpUTfel)^ia*BBi 1 

00 m^mm^i 1 0 0 \zm&wmmm&t&!&-?z> 
m^n 8 1 3 1, s^idksb 1100 *a#?r*jfe3tE» 

1 1 9t, (1^118 0 7 <03*ta«a 1 1 0 4 tTSSL 

STFT1101 tmai 1 0 2 103i 
TMlTl^o SSill9(D^^, Y-lte-^-f 
> S OH^SB 1 100 — 1-1, 1 1 0 0-2- 1, 1 
30 10 0- 3-lf©TFTl 10 lOy-MS^ Y 

-2&i-^>r>a<0HSi8&i 1 0 0- 1 -2, 1100 

-2-2, 1100-3-2?©TFT110 1©y- 
h«ffiiC«3BibT**. fi^8 0 7GDX- lttp|*fflS 
1100-1-1, 1 1 0 0- 1 -2fOTFT 1 1 0 

1©FH >ttH, x - 2 ttiaxa 1100-2-1, 
110 0-2-2 f(OTF TllOlflDHK >m^, 
X - 3 ^H^SB 1 100-3-1, 1 1 0 0-3 -29 
©TFT 1 1 0 IWFU-i >mWZ&Xt£Wil,T$>Z>o 

[0019] 01 1 iz^Lrz<kviz^mi 1 9 <Dvt> 

Y- 1 £»ttLT^*&iB*ffll 1 0 0 COT FT 1 1 0 
ltt*>«58t»:^- mmz. fl^8 0 7^^^T- 

tfcfcTFTl 1 0 l^UTiil 1 0 2i»j$* 
ill0 3i:tff^ilS«o cicdp#, ^3c«Y-iJK 
^©^SISl 1 9i t Zt%WiLT$>Z>&mmffi<DTFT 1 1 
0 ltt*7ttJ8T*4Clt^6«#«8 0 7T««Sn 
*»fta«ra«EE**«l 1 0 2*cttX«»*ai 1 0 3 
l:Ifflt§uiltt^ e m^l 1 0 2ttffljDLfc«JBEJw 
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L' U^;W*lc(Cft3£TFT 1 1 0 l«^-7^.<h^ 
0. fStfTFTl 1 0 l &7$->W:mtteZ>$.~c9c\zWM 

*«• L\ U^WSIlC^-Si^fii^l 1 9©5S— 
>B©^^Y-2^- H" l"S;Ki!>:R«la«B. Y- 
2tC«SbTV^ ; &ia*g61 100OTFT1101B 
■*>VtmttS.2>. mmz, mm&8 0 7frt>\t : r—!?\Z 

ofcTFT 1 1 0 1 S^-bT^S 110 2 

i o 3\zmi±%wm-?z>, z\com7&&mY-2sw<?>i£ 
mn9 iz&mi'T&z&mmffl i ioo®tfti 
i o i \**ytm-v&*>fc*bmm&8 o 7T«sni> 

SSSB«ra«l£S:^S 110 2 feitm^fi 1 1 0 3 \Z 
[0 0 2 0] 

tt, XBK¥g$iKOL S I Ti«t4 
feo 0tJAfc£. B3i8SHD6 6 1 0 7TMLfei&, * 
¥W#S^6 4 0 F7 hT<J&££-f£<h, ff^li (6 
4 0 (F-yh) X3 (RGB) =) 1 9 20ttHT$ 
0, i^lOtiiMl 6 0*©HD6 6 1 0 7TH + 

[0 0 2 1] 

[iss£«ft-rsfcs6©^a] xwmmmzm^zmm 

fflLSI *^t»affijS*Tf*S-r*Htt. ISliffl L S 
I Offl*-r*fi^»S«IAOt), 1 9 2 0#©fiMM*& 

[0 0 2 2] sb— ©wus*«?*-r*fc»©#att. -* 

t, eitLfc^-^ssftKisa-fflLtH^-rs^afc. 
mftftmrnTZy"-? &m&^*)i<Dttifc-?z>mm&\z 

-5. 

[0 0 2 3] *— ©«B*w«-r*fc«>o#R 



[0 0 2 4] 

T. — *¥5-f >^©^*7 : -^$:-B#|51g-rs^a 
tt, — Tjc^p^-f >^©*^— ?S/l7WPf-^tL 

io [o o 2 5] 9#»sijty*-r-s.#att. amsa^wi' 
?-9mmzw&tz> z. t*tm**. 

[0 0 2 6] Bt^fiJb^-^SrA^b^S/I^JI/©^ 

^nsBt^fij^-^ss^^i/w^t^fc^Eu. 
[0027] iaEJB=©ii»*«f*-r*fc»©#ajc* 

l^T, l/N*¥5>-f >#©^jfc^— B#fEttTS 

7< >^©**^— ^fc/^ vy^f— 9 1 vxwimzm 

[0 0 2 8] l$#»JLfcx-^£A^L?6IIA*;U©*i 

snss#»»ix-^*^s/i^©^«^^»EL. 

[0 0 2 9] 

mmm] *»^©-si««is:Hi*^ia4*ffl^TK 

[0 0 3 0] ailt #f691©«[|MB»l§lBSffl tifciK 
[0 0 3 1 ] 01 (C&l^T. 10 0(4^x— 9. 10 

i ii^iaiRiwfs^> i o 2 te*¥if?i»Ht^ i o 3 \m 

tkt-'-? 1 0 OlzmMLfz F-y h^P-yi7T*-5o *H 

40 r-^10 011 U".yh*{§^ (RT, RiBSfo ) , ^ 
'J (£iTx GiBSfo ) . yjl-m^ (WT, 
BilSt. ) St>o. JElc. cn^cSiT- ^ti> ^& 
*ffit«)tf7 HiSfcoa*. *HM«T?tt. R« G, B 

5. 10 4 te^-^^RTS. 0 , 10 5 till-©® 
^^X-^^ 1 0 6it->y h9Uyi7, 10 7IJ77 
1 0 8«SifiX^- h^f^-^WI-^, 1 
0 914^-T >x-^S*?(I-^TfeS. 1 10(if-^y 
7 b#at?& 0 . **JE^JT(J 1 10-1 ^5,1 10- 
so 6©A-/P-y^ScM«^»tiJbTt^o 111-1*^ 
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1 1 1 -6tt*ri(&ffiii^x--*T&?K — 5-f >^ 

111-1^6111-6(1 (6 4 0 

X3 (RGB) + 6 (fay?) = ) 3 

2 0 fcfy hiHoyi^U;^— 112-1*6 

112- 6«r-^77f*atfeD, 113-1*6 

113- 6 3 2 0 1:7 FttOEH^ifcli**^- 
^T&So 114H7J^^m0, 7N#tlJ$n 
fcmH^SEft*^-^ 1 1 3*B»*MHK:«5U 1 1 

1 1 sftj&fcisifcu 1 1 7<Dmnm\m 

P#tCttS^T^o 1 1 8BYB»fRt»0, 119M 
SST^^o 12 0B»ftWP*5, 
[0 0 3 2] B2H 01 \Z^y-( >T—*ftWi&WL 
1 1 6©^P7^HT*5. 

[0 0 3 3] 0 2tC*5ViT, A*©7^f>f-^MI 
^119lt 119-1, 119-2, 119-3, 1 
19-4, 119-5, 119-6Wo 2 0 0«A 
ATSSKaa^-r-* 1 1 1 SrU->^U >^U 

9< >t—9$S&Wl 1 1 6H C©U->^*-;i/H 
¥S2 0 0^3 2 0®«A£££tC&£ o (BI2lCtt2 
00-1, 200-2, 2 0 0 - 3 (DZhVdM* ) &*<D 

U->^*-;H«#SI:2 0 ote, Slfta*^.— * 1 1 5 

#*1 1 7te»E-r*««tt>^. 2 0 Uiit>7 p ^3}> 
-;]/F¥R2 0 0<B3%ArtfI^*:1i->:/U >^TSX 
-f y^>df*?T»0, 2 0 2liA*fif*-«fE»t 
^^KfSTSS. *-JI/K?a2 0 2li*l"l?* 
fifcWfiTC**. EltL&^-^H^ 0 3©f-?«t6 
il$n^>o 2 0 4J4*-;PK^R2 0 2 0*fR**T» 
2 0 5IJ*-;i/Hf82 0 2fc-WrBB»bfc7 ; -^ 
*«*H*i 1 7 l:|i!«fl:ffl*tSfc»©^-f y f>^« 
ft*§c 2 0 6Hft^l 1 7 CHiJjt^f-^^ 

2 0 6 tt«*T«J*ia«T**. 
[0 0 3 4] B3lt Hl»C3R"ri*»*sySlt©3'6, 
r-^f«S¥gl 0 4, -M>r-5'y7 F3M£1 1 

0, -7<>f-^7^fgl 1 2, Vjl/^yi/^lt 
1 1 4(7)S&fP**t"^-f ^>^0T»So 
[0 0 3 5] i3m^> (a) ©*¥HJW«^1 0 
■2tt-*¥»WJC-«#8S («T, WSW H* l"< 

ji/, a&sur l* L/^j^ti)o ) tuzim-e&r), 

(b) OHyh?D^J103li(c) , (d) , 
(e) CD^x-^ 1 0 OlClslWUTV^o **J6«T 
tt, S^x-^ 1 0 0T&3 (c) <DUy hMf^l 0 0 
R, (d) <D{?V->mm 0 0 G, (e) G>:/;i/-ffi 
^1 0 0 B *^iHH©*¥#«a[S: 6 4 0 Fry F 
<hLT£>9, tK^WM + JC (c) ©I/7FOTIOOR 
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ttJBKRl, R2, R6 4 0£, (d) OT^U — > 
(1^1 0 OGttlElCG 1, G2, G6 4 0£, 
(e) <D7)V—mm 0 0B«II:B 1, B2, B 
6 4 0 6 4 0 It 1 9 2 0 Pi*^feiMT 

So (f) 077f?ayJ 1 0 7te (a) <%k¥f*JW 

m n 1 0 2 1 niMttRTft o , *?nxMre 102*6 

*BK:fft$T#S. (g) O'>7h^P7?106li 

(b) (?)F7^D7^1O3COl/2CO0$8(^t)^ 
^□7^t$)D, Ht^^hjil^T-^lOO^AH 

10 7 F«<D*— <D«»*jjcr-* 1 0 5 fcaWMW*. 
(h) ©t-? 1 0 5 R 1 l:UR©«Si*f-?R 
1, R3, R 6 3 9 £, (i) (Dr^l0 5R2 
tC«R<D«^RH^-7 f -^R2, R4, R6 4 0 
£, x-^l 0 5Gll£teG(^&H^-^Gl, G 
3, G6 3 9£, t—? I 0 5G2\ZteG<Dm$CM 
m^-ZG 2 , G4, G6 4 0£, =r—$ 1 0 5 B 
l^»4B<0«f»ll*5 f -^B 1, B3, B6 3 9 
£, ( j ) <Dy"~? 1 0 5 B 2 \Z\$B (Di^mm?-? 
B2, B4, B 6 4 0 ^^iHTSo (f-^105 

20 G 1 , 1 0 5 G 2 , "r~9 1 0 5 B 1 SrH^-fr 

To ) ( 1 ) (m) (n) H y7h bfc»n<0«ji* 
*x-^l 1 1TS5. ft, (h) fc (o) tt (f) CO 
Z^AXtr-JlZm^LTtmLrz^y^ZUy? 1 0 
7T*5. (p) (a) (r) tt (o) (Dyy^ZUy 

z\07 izmmisfzm^oiwigkm^-? 1 1 3t*$ 

So (s) (t) (u) (v) (w) (x) it^'Or 
-PMiRmm 19-1*6 11 9-6t»S. (y) 

1 5lcP#»fijm^TSo (y) ©K***-?-^ 10 5 
30 WmmWZ* (p) <D^-$> 1 13R1SD1 

(q) COy 1 — $ 1 1 3R2^D2L t"— ^ 113 
G1^D3 tC, 1 1 3 G 2 £D 4 fc, "t~9 1 1 

3 B 1 £D 5 lC, ( r ) (DJ 1 -^ 113B2^D6 \Z\ti 
tl-T&o (f-^113Gl, 113G2, 113B1 

fiH**r. ) H4B, m2\z^7^>^-?ftmm 

gkl 1 6©»f^Sr*Lfc^>f5>yHT»*. K 
WfeWlMKTS&ftK*^^*-^ F#S 2 0 0-1 
©*E«r**^ fdicDit>7 p ;i/^-;i/F^gtc^^T : b 

40 [0 0 3 6] B4tt^T, (a) 07<>t-^IS? 

it 119-1(1 (g) (Dmmoim&mTF'r-? 1 1 

5 COD 1 KUnUBU (b) 0119-2ttD2i:, 

(c) ©1 1 9-3teD3tC, (d) <D1 1 9-4KD 
4\Z, (e) <D1 1 9-5«D5(C> (f) ©119- 
6J4D6^raffl-r*. (h) *6 (m) tt, *-^F3 
nfer-? 2 0 3- 1*6 2 0 3-6T$>£ 0 ^LT, 

(o) *6 (t) (n) CD^-Ot'-^S 

^m^i 1 9-6tciwiffiUT, mmzmttr sft^«g 1 

17- 1*6 1 1 7-6T^So 
so [0 0 3 7] J&TF, »fP*KWr^fc»^*»THlS: 
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[0 0 3 8] EIltfe^T, R, G, B«— bfyhvU 
T)X>V>Wk z t-9 10 0B, "T-Z&Wkmk 104^ 

HJT^o 1 0 0 tC*5^T, ( c ) 

100R, (d) ©Gf-^10 0G, (e) (CBf- 
9 1 0 OBcBfflKB*^--*. WRIB*^— 
t§y'J7JWt7l/;i/E»S (b) ©Fyh^Dy^l 

0 2<h (g) ©v^h^ny^ 1 0 6 iTfrfci. t3* 
t), COffia**^-^ 1 0 5<D5*>> (h) £>j£a 
^tft--^ 1 0 5 R 1 1:Rt-^ 1 0 0 R0f»if 
-^RL R3, R6 3 7, R 6 3 9 (i) (0 
fSa*^-^ 1 0 5 R 2 tCR-x-^ 1 0 0 R(Dm$m 
ir-^R2, R4, R 6 3 8> R6 4 0^, mik 
m^y*-? 1 0 5 G 1 lZG^-9 1 o o G^wmMf 
-^Gh G3, G63 7, G6 3 9 £, ffiig^ 

1 0 5 G 2 ICGo 1 -^ 1 0 0 GCBffiScHSI^--^ 
G2, G4. G6 3 8, G6 4 0^, ifta**^- 
9 1 0 5B 1 \ZB^—9 1 0 0 BCO^Sili^^-^B 

1, B3, B6 3 7, B 6 3 9 (j) OiSftS 
S^-^ 1 0 5 B 2 CBf"^ 1 0 0 B©^WIt- 
^B2, B4. B6 3 8, B6 4 0^Klt§. 

(»ft**f-^10 5Gl, 105G2, 105B1 

^10 6l:fflltl^u<!:^^o 

[0039] eufc^wr, f—9^y h^mi 1 0 

H SfiiSf-^ 1 0 5 *->7 h^Dy ^ 1 0 6T» 
Di&tJ. f-^y7hfgl lORlHSaSSf-* 

1 0 5 R 1 , "r-Pi/y h^g 1 1 0 R 2 tejfca*^ 
-9 1 0 5 R 2, ^^>V hfgl 1 0 G 1 tt»aa 
^rr—9 105GL 5^-^ h^m 1 10G2B1 
SSSr-^ 105G2, y*-9z/y hfgl 1 0 B 1 
H«S**f-^10.5Bl, r-^y7h¥gll0 
B 2«?Ka**x~^ 1 0 5 B 2 S:fi-4fBt0atf«JC» 
(FT*. *DiiA;«T-^H &r-^v7hfgl 1 
0**5 ft* 3 2 0 fciy h*IcD/^^U;^^-<D^a^ 
^— * lilt tTHjW^c 0 3 \Z$>^T, ( 1 ) 
^^g^f-^ 1 1 1 R 1 > (m) (C^a^TK^-^ 1 
11R2, (n) il^aS^-x— 37 1 1 1 B 2 £3^^ 
>^£^L7c 0 (»«**^-^ 1 1 1 G 1 > 1 1 1 G 

2, 1 1 1 B lttBSttf. ) ^«©KW*IWMb'r* 
feW:^^Dl, D2, D6tg»t§. 

[0 0 4 0] HliCfeViT, r-fvyttVLl 1 2T 

*SfTtt3. 77ffSH2RlttMS*T^l 

11R1S, 77ffSH2R2liaSi*T-^l 
11R2^> 7 7ffgH2GlBSISSf-^l 
11G1S, 7 7ffgll2G2Bie B 0 «*f^l 



(7) 
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1 1G2S> 5y5 1 ¥a 1 1 2 B 1 [i$ H H B*^r-^ 1 
11B1S, 5 7f?SH2B2li«ag*f-^l 

(o) (O77^D7^i0 7H — *¥HJB*K:*r3& 

(1) (m) (n) (DiSa*^- 
37 1 1 l*9y^U- »H0>»a*^-*l 1 3tT 

( 1 ) ©ttit**^— * lllRlli(p) © 
ffia*^-^ 1 1 3 R 1 \Z, (m) CD^a^^-3 7 
1 1 1 R 2 tt ( q ) (Dijga**^— 9 1 1 3 R 2 lC> 
io (n) cD^a^^-^l 1 1.B2B (r) ©«fiaS. 
1 1 3 B 2 C<Z)»fP*)B**0*^- 
[0 0 4 1] il0§^©iS^r-^ 11311 V 
;i/^yiy^itl 1 4lcA^2n^K ^-^MMI^l 

0 9tc£^T, -*¥WIB*^Kl*»«U)IKkHi*-r 
£ 0 *iaS«Ttt, ^>^-3?iiiR{f^l 0 9teA:o 

fi^fe^o 1 l 4<DW)ft&m3lz^ 

"To 7^>f^Mff§10 9B(s) (t) (u) 
(v) (w) (x) CO 1 0 9 - 1**5 1 0 9 - 6<DStK 
20 *$,0> 0*Lfc$^f ^ >^t)ot (s) CD10 9- 
lfr&my&fMttzK)* (x) <D1 0 9-6&W3S£L 
*CD— *¥JHIHTMMtf, ( s ) <70 1 0 9 - 1 ** 

#?{I#1 0 9T11 #4r»«L&«»a*x-* 1 1 3 

^mtRvx. (y) ©mBacDisa**^— ^ 1 1 5 \z& 
ti-?z>o ^^0, «aa*5 f — ^ 1 1 3cd-5^> (p) 

©113R1S (s) ©109-1^, (q) ©113 
R2S (t) 0109-2^ (r) ©1 13B25: 
(x) CO 1 0 9 - 6#a*?U US^CD 1^5D6Sr— * 

30 ¥«!iH+fc*raii-rs. fgra^isa**^-^ 1 1 

[0 0 4 2] 01 IC&^T, jBE3©*aa*x— ^ 1 1 

5B7>f>f-^»Efa!i i 6ica*u e^*i i 
7 co 1 920 *^raWfm*T*»fc»frr*. 02^0 
4^^t7^>r-^77ffgi 1 6<Dm^mm 

[0 0 4 3] 0 2 \Z&^X^>7)l*-)V^&2 0 0 
Til &*S!lE(£i£aa^x-^ 1 1 5&X-1, X- 
40 2f/5)^AAt, A'3©X>fy?>^$i t 2 0 1©A* 
?1 >\Z&m\Z&WttZ>o 2*>\Z. AO(DX<7f>^ 

if2 o lttt, mr^^o^-^s^f^i 1 9 

1 9 i&D, XZMDX-f y3 L >tfm?2 0 1 
*)B**>tt!8JCb, r-^l2 0 3^I4lt> 

l:it>yM-Jl/K?g2 2 0- 1»C?HTB4£JSV> 
TB&fP©K^Sr-r^« (a) (f) C7)^-T>^-^ 
so SMf^l 1 9- 1**5 1 1 9-611 (g) (70 



13 

(a) (D^^yr-zmmtm 19-ia (g) <om 

1 5T#»fcDl«, (b) £07<>f-^IS? 
fi^H9-2ttD2^ (c) £D^-T >^-^M«IS 
§119-3«D3^ (d) CD^Ox-^SSMS*! 
119-4ttD4S, (e) (Dy-i y^-^MRmm 

19-5UD5*, (f) (o^^y^-^mumm i 

9-6ttD6*77fU (h) 0t-^I2O3 

- 1 , ( i ) (D^-ZU 2 0 3- 2, ( j ) <D^-$>%% 
2 0 3 - 3, (k) (^-^2 0 3 -4, ( 1 ) £>x 

2 0 3 - 5, (m) <D"t-*?U 2 0 3 -6 (Ctttfj 

[0 0 4 4] m2\Zh£V. r-^l2 0 3l:ti« 
X<7f>^if2O50AA7-f 
>t»»LT*0, X^7f>^if2 0 5©IMI^ 

>^-^S^I-^ 1 19-6 a*W3c&l£ft* 
<t, X^7?>^I : F2 0 5^>TO;f e i:0, *-)\> 
KfS2 0 6l:Ettsn*tit>l:, i«8li7*6 

^ >ifa, >r-?m$im^ 119-6 

«fr£^ «*Mftl 1 7fctti*"r*£fcl;:fc*« (h) 
(Df—? 2 0 3 - 1 15 (o) <Dy"—& 117-1}:, 

( i ) CO^-^ 2 0 3 -2H (p) <F)?—9 117-2 
C ( j ) 0 3-3H (q) CDy"—? 117 

- 3L (k) ©r-^2 0 3-4(j; (r) 005*— ^ 1 
1 7-41:, ( 1 ) (D?—* 2 0 3-5(i ( s ) ©r- 
9 1 1 7 - 5 \Z, (m) CDx-^ 2 0 3-6H ( t ) CD 
5*-* 1 1 7-6{CffIffitii^r^o HU^/T^T^d 

(n) (D^-f ^-^aSJU^l 19-6tf*Wtf^»£ 
fc**T* JI/HSn^o fit, HltStKtft^ 
*;H 2 OKtti^U H****^^ *^JS^JT 
(1, El 2 t^T^ >^-^gE^I£: l l6co^>y;i/ 

fit »:»Et5fca6B l i:*tr-i^ 1 1 

0, f"^7 7^gl 1 1, SA^o^?l:»iLT 

^—^co^s^fTteofc*, ni2tc^Tit>y;i/^-;^ 
200 ©»E-r**»^i«ira'r*«^tt, m 1 k 

^tr-^y7hfgl 1 0, ^-^y^ftl 1 1 

[0 0 4 5] cct, Hii:*tT-?««#aio 

4, ^-fisy hfgl 1 0, T-^7yffftl i 

2, VJW^U^IM 1 4, 5-r>x-*#E^8i 1 

[0046] ^^(Dt)^— -z><Dmt&m&msfrt>m7 
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[0 0 4 7] 0 5(1 **W©*ftK»0»*fflV>fcSfi 

[0 0 4 8] EI 5 (C&l^T, 5 0 0 (l^-^&^&T 
»D, 5 o l <Ofo&&n?r—9* "5 0 2tii^y h 

ZUvZ. 5 0 3«l/N7-f>T-^77^P7 

^7, 5 0 4li7<>T-^M«^§ B 5 0 5(11 
/N7^f>r-^y7hfgT*D, *ftg3K5*-*5 
0 1 ^y7h^7D7^ 5 0 2T^D3i^o #*fi60t|Ttt 
N=6 £bTf££jt£3o 5 0 6 (181— ©JfcSXS^- 
io ^T&0, (6 4 0 X3 (RGB) ^6 

(1/67-f >x— 30 = ) 3 2 0 My MSC7V\°^W1/ 
T-nS^)o 5 0 7Hl/N^-f >T-?77?¥S 
T&D, 5 0 8H»=0SaiSr-^t*5. MS 
tkt"*-^ 5 0 8^)3 2 0^7 hfitfVt^ U)V"r— 
%> 0 5 0 9tt5-f >x-*#K^T»0* 5 10(11 
9 2 0*©^»"Z?*So 

[0 0 4 9] 0 6(1, i5l;^t7-f >T f -^5^E#© 

5 o wzfuyzm-eib&o 

[0 0 5 0] 06(C:fe^T, 9>f >^-^MiRm^S 0 
20 4H5 0 4- 1*55 0 4 - 6 ©A*©«-^"l?«lJ5S-r 
£o S£^i B a HS^f-^ 5 0 8(15 0 8 - 1*5 5 0 
8-320(7)320 #©«^T#|j5Jrt-*. 6 0 0 HX-f 
7f>^ifT»0, fi^l5 1O08»T*56OO 
-1*5600-1920 JTO 1 9 2 0 fttffi/hSlJaJc 
<@f&Tife£o 6 0ia&X<7^>^6 0 0©tti* 
r-^^61t§T-^St^§. 6 0 2H*-JPK^ 
ST, 6 0 3(i*^H¥a6 

0 2 att^ST**. 6 0 4tt*-Y 7?>^ffT» 
D> 6 0 5 tt-*f «Hf-^&«»tS*-;i/ F¥S 
30 T£>£o fs^H 510 (1510-1* 5510-192 

0 © 1 9 2 0 #<7){f ^T#l/frr<5o 

[0 0 5 1] 07(1, H5 0*ft**SKDf-^SE* 
fg5 0 (HO^m^O*-! $>tfk* 06(^1"^^ 
>^-^»IB#g5 0 9 0rt^f££^T^3> 

t$>>5o (a) t (f) o 2tsd, 

(f) (1 (a) <£>*>f AX^-;i/&ffi/jNbfcfcCDT» 

5e (g) «1/N7<>7-^77WD7^503 

K«Mrr*. (h) \*x-D\zmftm2tirzm=<DWt£km 

40 St-^ 5 0 8TW. (i) *5 (n) (D^y^ 

&mSMm 5 0 4- 1 *5 5 0 4 - 6 (1, A-9l:^|J 
Ltzm^^-^S 0 8<D#*KraJIBLT^4. 
SflMMtrrs&fcK: (o) *5 (t) (1, x-^&iH^ 
'UU0=T—9U§ 0 4-1, 604-321, 604- 
641, 604-961, 604-1281, 604- 

1 6 0 1 <Z>8Sffr0*S:*t\ 2 5(C, (u) *5 (z) 
(1, (n) (7)^^>7 :r -^ii^fg^5 0 4-6TH»Mb 
lfeT-^6Mt^fl^i 510-1, 510-32 
1, 5 1 0-6 4 1, 5 1 0-9 6 1, 5 1 0- 1 2 8 

so 1,510-1601 (Dm^^rto 
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[0 0 5 2] £TF, !ftfP€:KM"r*fc«>^3Sc«>TH5S 

[0 0 5 3] B5i:*ViT, R, G, Bft— tfy FvU 
7;i/OS*^-^ 10 0H ^-^^^S 10 45:^ 

oiK^asn*, -toDaesi'raey HBtti/N^-f 

HU ^£0, h#Dy£7 5 0 2©ftfP«*jfc^ 
l/N7<>f-?y7 hfg5 0 5©y7 hUft^J: 

oitt<^«t'5^'r*o a-ojafi^^-^ 5 o i 

tt, v'? b^Cty^ 5 0 2KcfcO, JfE&, 1/N^<> 
T-^y7hfg5 0 5«0iA^n, 3 2 0 tTyhfi 
(D/^ U;!/^- ^ T^^^-CDIh^^t- ^ 5 0 6 t 
UTtH;*rr*. l/N7^>f-^77ffS5 0 7T' 
«S"^)iSS^f-^ 5 0 6 >ft(D^ 
"T—$?(Dv*t> l/6©r-^, "3*0, 3 2 0iS^§:fr<£> 

P7^ 5 0 3tt' H* U^OVtUZo Z.<DW)t¥&m7$: 
m ^TRBt*. ( f ) <0*¥Pfl8Hi*t 1 0 2 cD-iS^ 

*K (g) Ol/N7<>T-^77^D7^503 

ttajncDKEWSBSx-^ 5 0 AUT H' U 

^;i/£j££o fit, (h) <0»H<Bi£il*^-* 5 

o 8W»aaj*ts. 

[0 0 5 4] B5K£tt£^>7-^#ge#M£5 0 9 

f|^i5 0 8 -lliX^7^>^I : F6 0 0-l, 6 0 
0 - 7 , ••*, 6 0 0 - 1 9 1 5 ^AH^raBS^A^f 

W«JCfi^«5 0 8 - 2«X'f^^ L >^* : P6 0 0 
- 2, 6 0 0 -8, 600-1916 K, (1^5 
0 8-6«X-f7f>m 6 0 0-6, 6 0 0-1 
6, 6 0 0- 1 9 2 0l:AW^ o X, 

*a««*t 504-1 tex-r y^ytfm^e oo-i, 

6 0 0 -2, 6 0 0 - 3 2 01C, = 5'[>"t—9WR 
i^5 0 4-2^7f>^f6 0 0-3 2 1, 6 
0 0 - 3 2 2, 6 0 0 - 6 4 OK, 7^>T—?M 
^5 0 4-6H X^7f>^iT6 0 0- 1 6 0 
1, 600-1602, 6 0 0- 1 9 2 0CAM 
SE©jHa**f-^ 5 0 8T, X^7^>^if 
600-1*5600-320 K*t^t~£^— ^*A* 
7-f>r-^l«fi^5 0 4- l*W£S<hj£ 
0, M7?>^?6 0 0 -l*^6 0 0- 3 2 0*i 
*>WimtJ&D&*<D7 £ -*m6 01-1*5601- 
3 2 0*giUT*-^Ffg6 0 2 - 1*56 0 2- 

320 iz-m^znzo friz, ^^iM^r-^ 

5 0 8T, ^7?>^*?6 0 0- 3 2 1*66 0 0 
-6 4 OlZttfo'tZy'-ZrfxijZnZt. ^-r 
^IJ?«^5 0 4-2^Jlt&0, 
600-321*5 600-64 0 Oft 
* CO^-^H 601-321 *5601-640 
LT*-;VF^»6 0 2 - 3 2 1*56 0 2-6 4 OK 
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-9tfB1S$n^o £<BftfP*iiiiU 4T©*-^K¥ 

S6 o 2K— wia»r«. — *¥9-f ^ox-^jftm 

BBIftf^Tjfiasnsi:, ^^-^ift^f^ 0 4- 
6Kg^bT^££T<E>;W y^>df* : f 6 0 4*;*> 
ttffiiJSO, «#»5 1 OKWWrKfflA-r*. SK, d 
<£>f$, 4X0*-^ H?g6 0 5 K{f -StU 5 1 0 KtB*j 
■T€>x-^i:^<Ox-^*fS1g$n^*5, Wtf, X 
-<^^>^T6 0 4tf*>VtWi£UZ>&T% ^£0, 

— *¥JHiw*fflr^5 1 o*sttra-x-^*ffi*an 

io ZZtlZfrZ. Mh X^7f>^f6 04t^H 
?g6 0 5XT-^0ffil^oXl^r 0 1> X< 
^^>^^6 0 0 fc*-;i/H#a6 0 2X«*7^> 

f££0 7£fflV>T!ft9!*r£o (h) (Z)«a«*x-^5 

0 8Tl£j££n£ (i) CD^-T >x-^il#Mf-^5 0 4 
-ll:Ml/:r-^?: (o) 0 4-1C 

5 0 4-2 K^JSlfc^—^S: (p) <D^-?m6 0 4 
-3 2 IK, (k) ©7<>T-^SRif5 0 4-3 

20 K**JSL*:x--^£ (q) 07-^116 0 4-6 4 1 
K, (1) >r-* IRfif 5 0 4-4 icJJjgU 

( r ) Or-^i6 0 4-9 6 1 L (m) 
cO^-f >x-^il^if^5 0 4- 5CMUcr-^^ 
(s) 07-^86 0 4 — 1 2 8 1 K, (n) G>^-f> 
7"^IK^5 0 4-6 IZftfcLfc^-?* (t) <D 

T-zme 04-1601 tcm^-r^c fix, #^-r 
>eu»fera«©»fp*«t)igT. fix, -5>r>#© 

7-^*7-^i6 0 4\Zffio*<<$>tf. ^ 
-f ^ii^it^S 0 4-6*' H* l^;]/<hj£ofc 

so - P#K, (o) 6 04-lli (u) COff^ 5 

1 0 - IK, (p) CDx-^gl6 0 4-ltt (v) (Dim 

10- IK, (q) (D7-^i6 0 4-ni 
(w) CD{f^H5 1 0-1K, (r) ©7-^6 0 4 
- l\t (x) <0ffi*NB5 1 0 - 1 K, (s) <Dy"-?m 

6 0 4-ltt (y) (omnU 5 1 0 - 1 K, (z)«7 
_^^6 0 4- lti (u) COm^U 5 1 0- ll:UJAT 
*. WC* ^Ox-^aftMS^S 0 4-6rt**r8*fcjS 
ofei:^7<>c07-^ H fc i£ 0 , 

■cnsnoii-r^tT, m 5 ©*i/t*;n 2 0 \zm* 

40 Srff^'S. 

[0 0 5 5] dCT, m 5 CStf-^Mfg 5 0 
0, l/N7^>7-^y7hfg5 0 5, l/N5-f 
>7-^77ffS5 0 7, 7-f >x-*#E^Sl 1 

[0 0 5 6] 

so gCCOT F T^ffiMi^Hil^^XliiH^ftl/^ 
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[0 0 5 7] MfC, fgf&^lgSr^-^Kte^Ki:^-* 
[0H©fffiJ£&I&Bj] 

[0 2] laKC^-r^-f y=T-5>tt^fk<D-JUy>7 

0. 

>^0. 

[04] 01, 02l;*t7-f >^-^»E#K©l!)^ 



is] ^^o-n^^ffl^fc^^ggroiaBj 



16] 0 5lc*-r^-f >^-^^E^gcoya-v^ 



0. 
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[07] 0 5(c^-rfss«*^m©i&f^^*-ri5"f s> 

[0 8] «e#©«s«*fiii©:/ny:?ei. 
[09] 0 8fc^-rx-^^ife^a©s&f^s;*-r^-f s 
>^0. 

[010] ms\z^-fy.mm^®tYm.m^tk<DW)<fe* 
[0113 m&\z7T?tm&rt*)v<n?uyz>m. 

10 0-i*f-^, 104 
0 6-y7 h^D7^, 1 0 7-"5'-y5 1 i7P>7^. 11 

o-T-?->7hm 1 1 i -m=i<Djg H B H s*x- 

37, 1 1 2-^— ^y^S, 1 1 3-^=C0{^ft« 

S*^-^, 1 1 >^-^»IE#a, 1 1 7 

-flHHSL 1 1 8-Y«»#a, 1 1 9 1 2 

0 -»Ji/X*JU 
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